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制备高纯度和高特异性的 NRP-1 单克隆抗体(NRP-1 MAb)；检测胶质瘤细胞
株 U251、U87、C6 及胶质瘤组织中 NRP-1 蛋白的表达情况；研究 NRP-1 MAb
对胶质瘤细胞的增殖、迁移、侵袭等的抑制作用；探讨 NRP-1 MAb 在胶质瘤裸
鼠模型的肿瘤靶向作用和抑制效应。 
方法 
利用 Balb/c 鼠生产 NRP-1 MAb，rProtein A 纯化抗体，ELISA 鉴定活性。培
养胶质瘤细胞株 U251、U87 和 C6，免疫印迹法(Western blot)及细胞免疫组化检
测 NRP-1 蛋白在胶质瘤细胞株和胶质瘤组织的表达。细胞抑制实验、划痕实验、
transwell 实验等研究 NRP-1 MAb 对胶质瘤细胞的增殖、迁移、侵袭等的作用。
荧光素标记 NRP-1 MAb 后，进行胶质瘤裸鼠模型（U87）的活体成像，观察 NRP-1 
MAb 的肿瘤靶向性。用 NRP-1 MAb 治疗胶质瘤裸鼠模型（U87），观察肿瘤的
生长情况。 
结果 
rProtein A 纯化的 NRP-1 MAb 纯度高达 95%，滴度 1×10-6-5×10-6。胶质瘤细
胞株（U251、U87、C6）的 Western blot 实验结果显示，NRP-1 MAb 能特异结合

















实验表明 NRP-1 MAb 对胶质瘤的生长有抑制作用。 
结论 
1.本实验成功制备了高纯度和高特异性的 NRP-1 MAb。 
2. NRP-1 MAb 能结合在胶质瘤细胞株（U251、U87、C6）的细胞膜上。 
3. NRP-1 MAb 对胶质瘤细胞的增殖、迁移、转移等有抑制作用。 



















Neuropilin-1 (NRP-1) is a 120–130kDa single spanning trans-membrane 
glycoprotein, which is described as a co-receptor implicated in neuronal guidance that 
bounds members of the semaphorins family．NRP-1 is expressed on endothelial cells 
and various tumor cells, such as glioma cells. The over-expression of NRP-1 in 
glioma is correlated with tumor progression, migration and metastasis, therefore， use 
of monoclonal antibodies targeting NRP-1 maybe an effective anti-glioma therapeutic 
strategy. 
Objective: To prepare and characterize NRP-1 MAb; to detect the expressions of 
NRP-1 on glioma cell lines (U251, U87 and C6) and glioma tissues; to investigate the 
effect of NRP-1 MAb on glioma cell lines in vitro and the effect on nude mice bearing  
glioma tumor (U 87) in vivo. 
Methods: NRP-1 MAb was produced from ascites of Balb/c mice and purified 
by rprotein A column. SDS-PAGE and indirect ELISA were used to characterize the 
purity and titers of the NRP-1 MAb. The expressions of NRP-1 on glioma cell lines 
and glioma tissues were detected by Western blot, Immunofluorescence staining and 
Immunocytochemistry staining. MTT, the scratch test and transwell test were used to 
evaluate the inhibitory effect of NRP-1 MAb on proliferation, migration and 
metastasis of glioma cell lines. The tissue distribution and tumor targeting capability 
of NRP-1 MAb in U87 Xenografts nude mice was determined in Optical Imaging. 
Anti-glioma experiment was carried out by NRP-1 MAb on U87 Xenografts nude 
mice.  
Results: SDS-PAGE and indirect ELISA showed that the NRP-1 MAb got purity 




. Western blot, Immunofluorescence staining 
and Immunocytochemistry staining indicated that the NRP-1 was over-expressed on 
glioma cell lines (U251, U87 and C6) and glioma tissues. NRP-1 MAb was showed to 















can specifically target the tumor in U87 Xenografts nude mice and reduce the 
proliferation activity of the tumor. 
Conclusions: The results of this study indicate that NRP-1 MAb can inhibit the 
proliferation, migration and metastasis of glioma cell lines in vitro and can target the 
glioma tumor to reduce tumor growth in vivo. Therefore, NRP-1 MAb may be an 
effective agent for glioma therepy. 
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统的毒副作用也不容忽视。III 级间变型胶质瘤的中位生存期约为 18 个月，而 IV























































12～15 个月[2, 3]。胶质母细胞瘤患者的 1 年生存率约为 30%，五年生存率还不足
5%。因此，如何进一步提高胶质瘤特别是恶性胶质瘤的治疗效果是胶质瘤治疗
研究的挑战之一。 
























20 世纪 60 年代以来，仅有三种化疗药物：卡莫司汀（Carmustine）[12]、洛
莫司汀（Lomustine）[13]和替莫唑胺（temozolomide，TMZ）[14]，获得美国食品















胞治疗包括： 1、淋巴因子激活的杀伤细胞 (lymphokine activated killer 
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